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(54) PULSE CONTROLLING CIRCUIT AND SYNCHRONOUS RECTIFYING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To fabricate the entire circuit at low 
cost by making it possible that a square wave signal of a specified 
pulse width is input into an input terminal and then output voltage is 
taken out and a pulse signal which rises after the square wave 
signal and has a shorter pulse width than the input signal and 
finishes earlier than the input signal is generated by a simply- 
structured controlling circuit. 

SOLUTION: When voltage Vin is input into an input terminal 21a, a 
voltage detecting circuit 27 detects the terminal voltage of an 
output terminal 21b and then outputs the detected voltage Vo. By 
driving a pulse width modulating circuit 28, a pulse controlling circuit 
29, and a first and a second driving circuit 30, 31, switching devices 
24, 25 are switched to the reverse on/off states. When the first 
device 24 is turned on, the input voltage Vin is smoothed by a 
reactor 23 and a capacitor 22b and then is output from the output 
terminal 21b. When the first device 24 is turned off, the second 
device 25 is turned on and the current of the reactor 23 is kept at 
the same level by a commutation diode 26 and the device 25 and 
thereby constant voltage Vout is output from the output terminal 
21b. By this method, the cost of the entire circuit can be reduced. 
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(54) /^VXM^KEl^K^^fflSam 



(57) [®«J] 

[Rfll] «*©|sj»ISE*lii»ic*srt S^yho —,v$k 
^•WPHiSRViiiSrfflV^fcWlJHaEaEEIISSrlttti- 

®IhISS2 9WK7^y®83 0, 3 1 lUotM 
U £ 6 lc^u^WJ«leIK 29^ A 1 , A 2 

Jfc«»A 1 <OA*«Ji^/^«*WlHl8S2 8 coffin 

«-3fe^J«JR$ixfe«Si«R *^<;*— KD 2 (cM^iJ 

cor KtffiffiWJcjKjR^n^s^v-^c 2 




J 

[ff:#Jf 1] A2>3g^<fc 0Bf^^^*«r#-f5Je 

gfl £ *>IH K3r£<z>B*IHiHP» £ £> T JKdc * ttT V * 5 ffijg 

S<5v^-Cffi*«£ESrZlfl[tt^2E{bS-tir-CWlE!B 1 coffin 

JB 1 *>Jttt** , 
At} 4 HfcfiJE w^u* ^mmiE U~</u£ coit^^mt- 

ffiflB»2^M:IS58loA*flltB(HaA*«^<7>RIJ^ MSB 
MEfl^o*^*- K^ttWft«Sttfc*2<z>tttt» 

ig 2 o =3 t s r t ^r#® ^ -r s^^^w 

[ff^iS2] H9ia*l&V*2^ltK»^ IT, 2o 

[is*^3] mfzmiRtfim2<D\tmmt it, a* 

5 CMO S n ^ ^Irffl^fc^ WSti: 1 * 

®k*\cmj)irz>mi<n^ *,?-isirm*t, mem*** 
te^ y >r a— k £ ciim^ kssr * jg 2 <o * 



(2) - 2 6 1 9 5 0 

2 

>ym*&*^ - *y-rzm2<Dy7'(7E&b* mm 

*>(Dt£1f(lK t f&2<Dx<{ bt£Z> <fc 

or, 

w<;ut (Dtt&m&icm^^x a* wee* 
«-^^m*-rs»2^jt««fc, 

WIE»l<75lt«»OA*WtS(rlEA*»^^IHl^, auiE 

20 8ffK*2 0lttt»OAA«fc«lrlEA*«^<0|Hl^, ffllE 
A*«^««:*y- Kfc UT»«*ttfeSl2oy^^— 
Kir, 

mflEm l KlcafeJiJ««S JxfcJR 1 <oim» 

5 ] S9fB^^^fW»lEiB(0» 1 RXtm 2 <»Vc 
^<oA*«EE<D«:tt3IS*tc:S-5v^r, ffl^WEu^</uSr 

im&m e ] «jse^^(sij»ieiko» 1 &&m 2 ^w: 

K§§i:bT, A*L#^ttfflEEJcJ:9m^miEu-<>r^ 
[000 1] 

[0 0 0 2] 

50 v^ixt^S. 
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3 

[0 0 0 3] r<oj:5*raffl«atl§J&tt. «*.tfB2fc: 
-T^m 1 <7>*^ -y^-^^** 13h 1 1 b £ 

3K*nfc<E«^>r^— Kl 5 (ESWV*— Kl 5 <>: 

^j«-jLoteffi^ k i 5 1 m cmmmmc&wtz 

frtz.%2<n*-( y^^^m^l 6 k, A^iSi^l 1 ak 

[0 0 0 4] = ^ho-A*BII§H8l 8tt. mti 

l b^e><oa*«EVout«:K«L. roWM 
ffiVouta*— 5t«6£ft* J: »iftt/l2©^>fy 

[0005] «r»<o«« «t 0 fcSBfflKaiUKfc 
SSiPl 1 a tcA^^n/cSJEVin^^!; h/H 2 

*k 7 ^ h/H 2 © t«fi(E«^ K 1 5 R 

u^2^;*^ ^v^t-i eiao-cmt^tt, — £ 

[000 6] Z<Dk%. 3yhp-;V#g|5]8l8^ 
-5£ ft 6 J: 5 f cffltiffiRH Zft 0 o 

[0 0 0 7] $P>(C, =zV hn-A-*8HsH»l 8*2, ^ 

ii^v^l2^^^fy^i3, 1 6^^->75> 
h*7^mz.WK\^tzMi, ffi7£<Dy*iy K^-fA tDET* 

mi CO^-T ry^V^f^l 6, 1 3$rty^i^LTV^ 

[0 0 0 8] ^HfcJ: 19 , W*«B^ 1 1 b lcSM£*x*: 

Kl 5ldJ:5llS*rplSJEa5cSr^-rs^^^«E<, a* 
[0 0 0 9] 



(3) ^5p9-2 6 1 9 5 0 

/Co 

[0 0 10] *»^(DBWtt±fB^>ra«^Jc:«^ ft* 

m\<^z> r t &x$ z&ffite&mmf&<os<;uxfflwmi6R 

[001 1 ] 

z>&m«LVt<nm i (D^^m^m i ^a^w^^bm 

U fifties l o^/w^tlct 19 fc/h£i^&2 <D/<sis*m$: 
Tv>5ffi^Rtt<Dm2^^m^^2^ai^iiS^J; 

l<Z>tt:|SE«t, A^Sttfcflff^/^tSiPWSEu^^ 

^*2<offl*«H?^m*-rs*2 0tt:tt«i: > ttK£ 
10Jt««^AA«t«WaAA»^IBlc % *BA*» 

fflfE*2OJttt«^A*«^»J1^*«^<0BIJw. ffiflB 
A*«^«S:*y- h*k lT^$ti/cg2^y>r 

SL§§ir, «TlE»2<0^><^-Klc^jft3R$ttyh*2 0 

<dt /— Yk ««m tcSHK S ft*:* 2 o 3 t d» 

[0 0 12] K^/u^»j»lBlK^<ttttf. Wxlf, ^ 
ttffiJ-fev^TA^iS^^OA^WE^D— u^</u^ » 

^ *ic«tLTjflS«^H^*nSt#^*2^Stt«Sr^L 
T^2cO=i^V-^(Ciim$tb^a^^^^^'5o 
[0 0 13] cVtUCcfc*), mi^t^M2C0=iV^>'f-O 

2&t/« 2 CDittfiJ*i- A* *HSo »l&0 5 IB2<7>Jt«« 
o^tt^lcjo^Tfi, A*«£EtS*f8flE3dStt;«* 

tu. «u*ffA*«Hi6s«rES3ii«;]EeJL±^ftofct# 
iir^o m^2(o^^^^nm2<Dm:m.^ 

50 ffi^fitta^ 1 co?Em@^J: 0 tj^ft< ft 
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5 

[0 0 14] :icO&?jf^ ^lcott^cottJ^imEE^ci- 

u-</K^kf^t. ^i co^^v^jc^m^n^m 

x >"^(C3tea^^c®^^ 2 (0*W tf— K«r* LTft 
[00 16] r*UC<fc«9, $lM203yfyf(0 

^p«imEE^^>L, mi^^2oit^ii^n^n 
[ooi7] * l oitK«otti*«ffi^>f 

U"<A/j&>& n — U^Mc^bi- Z&1bTfc *)tt. 120 

[0 0 18] «oT* SM^SKO/^Mlft^ 
^fl l <zv</i^Mf -*§-(7V</u;**Irt U mFfE^ 1 <o 

co^ 2 co^/u^Mf Z t 6 C 

[0 0 19] £fc, ft*^2T^i, tt#« 1 1B«0>a?^ 

[0 0 2 0] K^u^»J»®B«cJ:ixtf, %lRZf&2 
^OAAS^KBMBffS l sfcWilg 2 co n >^>if<7«^ 

[0 0 2 1] »**3-Ctt, 1 SBtttfV**' 

mtzitz cmo s o *j v ?m*zm^ti'<;i'xmw\B\ 

[0 0 2 2] &'</\'XfflmE\9&lz£tll* > 



(4) 4*08^9 - 2 6 1 9 5 0 

6 

(OVcMmt ItCMOSP^y^Sf^^p,^ g£ C 
MO Spv 7 '/^ ^T-cOA^JgT-tCBtjfB^ 1 2 co 

=r VxV^co^-T-mm^A^^tt, f£A;>J®Ef±CMO 
Sn^y^*^A*L*V^fiSBEtltKSix5o CM 
OSP^y^i^fcSt*. (£*i***sai<. Kv*B 

[0023] £/c, »**4'Cf±, A^mm^¥?tyr 

SSi^K^^iBt, $2o^ffi:{5liLt 
Hftf2^2cO^^ ry^^iff^- ■ t7f5l2 0K 

20 m=f-fr*-7 kt£Z>£o l 2 (O^^^m^- 

m^i"Slgl^itS55S§<t, A***tfc«II^/ui:S* 

K t . iiuiaSB 2 <z>Jt«S^ <t MEAAW^ 
Wile S9IBA*«^«S«r*y— LX»«SttfcSB2 
^t^Ki;, iftfiB^lco^^— K*c:jfe3?i]aMH**L 

ttfc^2colgSt^ii: > mumi(0^7i— KO*y-K 

t g wicgi $ iifc^ i o ^ yf > 1 1 , mmm2<D 

it- \?<DT;-Yk »mm JcflgjR $nfcm2co^^ 
40 [0 0 2 4] KI^JWSStlsiKJc a^HB^WEE^ 

^iaK«dJ:o"Cjgi&tf»2 0^>r vl-^f^iolns 
y^^^*^3&s^cot#«rE»2<o^>r y^V^W-?- 
[0 0 2 5] dtUdi;^ UE*1©M y^-^^** 

*s^-^fc#r4. A^a^idA^sttTtaffi^spttyr 



_ 4 _ 



7 

[0026] ffiHE*J»IaIBS-CrtL, ffl*S^« 

2co*^ s/fy/tW^7^/j : 5j ; ^^i^2 
co^/u:*{f^££/&LT, miRXfm2<nxJ y^-^^ 

m*izttfc~rz& i &o<f& 2 co ^sss^aj^-r 

[0027] ffiU'^xfflWmi&x^ miR 

[0 0 2 8] BP*>, S98B^^^»J»lElB-e«:, Mx-&. 
%)Mittmi£&\< ^X A;^-?—co AASffia* n — i^/i, 
T% mi^t/^2 0it^oai^®£^-</^a — w< 

1 co rr yryf«tit *«^BB*&* ^ 2 co 

[0 0 2 9] ZfhlCXV^ ^1^^2COra>^>i^cO 

®m«En^ i co n >^>i^co3fcmmM £ 9 < * 

^2co^>'7 :r >'ihco^^mmco_h#^{i, co 
=> ^>-9-coM8^ra«BEcoJi#^J: <9 t/hS < fts 0 
[0030] rcoagjn, fg i coiti^com^mJBE^n- 
t^/i^b^-f u-^/Kc^{bt"5i:^_h^ 9 i*. ^2co 
itt^i^com^liEE^ni — l^/i^fe^ l^/HC^bi" 

[00 3 1] £fc. ^^u^»J»[sIK(OA*JB^«BEds^N 
[0 0 3 2] r*LfcJ:*K ^iOTl2co^yr>'t(7) 

s^Bsjsffass^u * i &t5» 2 oit«»o-tn-en 

KSs^Tte, A*«ffidsa2plBBE J: 9 h\&< #ofct# 

::-e, Htjfem 2 co = vx^u-a^ia* 2 co^-r 



(5) &m : ¥9-2 6 1 9 5 0 

8 

h'£lfrl,Xttcmfcftt>fLZ>tz?>. Sg2C0 3V^>^ 

frb<D$!imm%tnm 1 co^ ^^vi^^bco^mm^^ 9 
<>*<ft!K m2<D=>T>^<oi&*f%m&<om'pm 

[0 0 3 3] r.coS^v SS 1 colt^com^mEE^/^ 
l^/i^ P> n — u^Mz^it-f Z&h *) 12. % 2 co 
itiR3§co£iJ;^mjE# W U"<>rt^ <b n — U^/HC^bi" 

10 [0 0 3 4] ^oT, ffi^«^comi^NV^ff#t. 

SSi co^/u^ft-§-co^vi-^*srt^#^EL, gfjiamico 
^/i^BJ: 9 t>/h$^JB2 0y</w*«S:*rU ftftSAR 

coFbI t-M^coP^P^ £r it T J80L £ *vC v ^ ffi^Rtt 
com2co^y^fg-§-$r#Sr itfJfEjfS 1 IS 

2 co ^ y > rn*'&*K.*>ikm * * & * v * * 5 * 

miS:U : m2co^/u^{f^5^$ti'5 0 

[0035] j: 9 . m^mm^</^mm\3\^ 
20 m 1 co ^igKwtss 1 co*^ 

[0036] *fc. m&msxn, m&m^&momm 

(Ditm^tVX, 2ocoA^T-^r*L, ^2ocoA^J 

^-coA^mjEcoit^m^^^r, ai^tE^ 
30 [0037] mmm&ffi\B\&ic£ti\^ m^/^mm 
i-«as«E^A*stt, te*coA^^jcfl(rfami^v^ 

tim2c03>^>-^co^mjE^A^J^tL^o rtbtdi 

8friasaii«jEtte*jcK3epr«Bi:*D. Huismico 
[0038] -£tc, m&m6x^ n^4Km<omm 

[0039] mmmmm\B\&iz£titf^ mm^^mm 

[elSgtc^ott^m 1 RX*%$ 2 <Ditm&k LtCMO S o ^ 
^■tCBufEm 1 2 CO ^ ^t 5 V^<0«^-«JE^A* 

50 ibLrtiittprffii^So 
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[0 0 4 0] 

mmxmzMw-tZo am, *&w<Dm i<ommmm 
<DmMmffi®&*^-fmi&m-e&z>a hk-s^t, 2 1 

a I1A;>3$H\ 2 1 b tea3*>«H\ 2 2a, 2 2 b li¥ 
yt^^vi^, 2 3|±¥*ty h/K 2 4fiN^-t> 

m*. 2 5liPft^l«M h^Vv^X^b^ 
5l2^^fyfy^ 2 6l«^t- h\ 2 
7^m^^m[HlSS. 2 8|i^^^^i^lHlgS x 2 9J*^ 
/U^^lHlK> 3 0{*Sgl<DX^;y^>^iff^2 4£:ig 
W)-rz>&l0> K^ 3l(ii2^^5/f^ 

[004 1] >^ 22a fiA>^^ 2 1 a £ 

7f>^ii L 2 4(DKKyiffiM^2 i b^ici* 

¥rtyr^ h/u-2 3^^£*k tti^2ibi:8i 

r«i^fi^ij^^tu3t¥^^^^2 2 b tm&tkm 

K2 6<OT/~ Kte^*&£*vCV>5 0 

[0042] mjsE^miEis& 2 7 nmmmm z n,it 2 ^<d 

&fit2§2 7a, 27 bfrhm&iStl. ^ H b CO&tjL^ 2 

7 a, 2 7 blc£oTffl;^^S^Vout£#EELfcm 

[004 3] s<;\s*^m\E}& 2 8 te, J^*n<D <fc 9 (-A 

wzfem&&*M&2 8 a % =i§m*m$L'rz>mt$&2 
sb^ Rxfmnmtum*btez&&^2 8 c&ffijL, \t 

tfc2§2 8 c<7)^A^^(C^mJE^miHl^2 7f)>b<n 
^mmiEVO^A^^ix. #R«EA;tt^^«§<H2§2 

8 b/5^<7)H^&mEE^A^^ixTV>5 0 rtLtciJ;^ 

\m.3&2 8 c^^^mmiEvo^cT^^u^^^ 

✓^uxff -*§-v 1 &M£>£frZ> 0 

[0 044] s</UXfflm®m 2 9 «\ g^ifif^i^te 
ziV^l— ^i^f>/^tt«Al, A 2, 

KD1, D2, i«Rl~R5, ^yfyfci, C 
2^^^tLt^5 0 

[0045JI1 (DVJ KD 1 ttW:«SE«A 1 

2 8 cttJ&Ty- Kt LTg£M£*K »2^>f^K 
D 2 ttlt«» A 2 (O^RdsA**^ £ JttfcS 2 8 c CDtU 
^MB^HItc, tt;««2 8 c «&#y-K£ LTS&R* 



(6) 4#P*f§¥9-2 6 1 9 5 0 

/0 

tit^So SStSSR 2liSKO^^ KD l 

^JSttSJ-L, SK«R3ttS2^>Tt- KD2M& 
3 >t C 1 li« 1 t- KD 1 W 

*W K D 2 CO T y - K £ SMfiffl K«« * ttT V > 5 0 
[0 0 4 6] £fbtc, mi <o#<<jt— KD 1 (Dry— K 

Xt«S2<D^ KD 2 y— Ktctt«fit»R 1 £: 
it LT^m/£3S£(HjS& 2 8aHffiA £*t£^mEEVre 
fd5Rl^n$tLSir*i-, Jfc«»Al, A2(Z)^A^« 
70 ^i:iig»R4, R 5fciJ:oTttJEVref«:#ffLrt: 
«EEV2dS«JptBEi ITM^tt^o 
[0 0 4 7] JglO h*7<lzf\£\&3 0 12, NPNSh7 
^^Ql, PNPih7^^Q2, RXfWmJ& 
30a, 3 0b^^>M^it> F7y^^Ql, Q2 
<7V<-:*W:jaSL»3 0 a o— «2fct5tt:«»A 1 <7)tH;*>#£ 

*fiMfitfc»3 0 a (Om^RXfXt}^2 1 a KSttS 

20 7>^^Q20n U??&t&#i^3 Ob^ltgi 

[0 0 4 8] 8S2tf> K9-ryTa!K3 If*. NPNSF7 
^^Q3, PNPSh7^^Q4, RtflSSiS 
3 1a^f)M^tl, F7^^Q3, Q4C0-<— ^ 

tt«ta:»3 1 a co-is^ittt^A 2 <Dmtt^\^.mm 
£*vcv^ 0 h^v^x^Q 30^ 

S3 1 a(D*b«&0?A*« ; ? 1 2 1 a^S«StL. ^ ^ y 
^fi h7^^Q4(7)x; y^RXJ^^C y^>ym^ 
2 5<oy- M£»«£*l-CV*5o h7^^ 

[0 0 4 9] ^(C, HU*0«^<t?)*SI^W«EatlElK<0 
ftf^Srig4«>a6^HJcS<5^TKWi-So AMf 2 1 
a^WEVindSAASttSi:, m^JST-2 1 b©«ft 
BE3&s«E«UIh1K2 7^J:oTttaiSix, ^ffimffiVO 

9, miRT*m2(Db~74 7®&3 0, sitmmz 

tl. ^tib{CX^XmiRV^m2<D^-{ y^>-^m^2 
4, 2 5<0^^ • ^7tfe»0«J9#XLJ6SfTt)ttSo 
loirt, Iio^^ y^-^^*^2 4^s^-^coi:#(c: 

[0050] rtttcJ:*}, Sl^7f^i^2 4 
fc*ls<Db%n. A^S^2 1 a (cA^^HfcmiiVin 
ffl!)7^ hA-2 3 25:T^¥it^y^>'^2 2 b (Cj:o 

tojjffi+2 1 btcm^^tt^o mi 

<n*-< yfy^2 4^t7(Z)^[j[l2^^ y^- 
. >^T-2 5^^-^^ ^tt, 5p»y T * h^2 360m^fc 
ttte«t^-<3f-- K2 6&tffg2(7>;*^ s/^-V^T-2 5 
(cJ:oT«l»*tt, — ^om/£Vout^as^;^2 1 b 
50 icffi^$^5o 
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*mmm&2 sxn, m^^-m&v out comity c 

TilW^2(7)K7^«30 f 3 1 — AlJtStlZ 

J v ^>^m^ 2 5 itary £ ft 5 <fc 5 ftIR i Stxm 2 <d 

7f>^2 4, 2 5CTlSt5$lW«2©K7 

^yiElSS3 0, 3K-m^i-5o 

[0 0 5 3] r^!T% s*/UXmW\3}&2 9flt #1& 
0 J $2^>f7f>'m24 ( 2 5«|:t>«^ 
^^>^^i ^^^l^^S2co^yw^{f^V 5, V6£r 

[0 0 5 4] Wh. s<sisx$m®&2 9Xn. Mttl*. 

®Mftm^$>\,^xs<s\sxm&m®m2 s^m^tis 

WM'^Mb^V 1 <oHIE U-^A^s n — u^t/PT% ^ 1 
RXfm2<Dl£m%sAl, A2<^m^*JEV5, V6COU 
^</w^d — w</i"-e&>£^£\ fiiW^/W;*{f -^V 1 COfE 
JEl^A^n — l^/i^£> W w</W£3Eflrt"-5 Hi 
5M^i"J: w(OlffvilcS<5<i^i 

co^^^-— kd i ^u^yf^tc i [cmnx%m 

[0 0 5 5] i 9 , rnb2o^^yr>'fC 

1, C 2 O^^-P^mjE V 3 , V4^±#l, romjEV 
3, V4dJ^n^tttc:»Jt^5*lXtK»2^>lt««A 
1, A2fCA^$tt^ 0 

[0 0 5 6] fgl RXfm 2 OttBSgA 1 , A 2 (D-tft-e 

m^tls MilfA^lffiV3, V4^SMEV2^± 
^^ofc^lc, -^com^S/EV 5, V6^D-l/^;v 

-y-C 2— co^m^SS I 2ti=i>T ? ^^C 1— o^ms^t 
IU9 ft V s 3 >x>^C 2 <Z>«B^H«EE V 

4(Di#$lt, n yf c 1 0^f B 1tlE V 3 (Z)±# 

[0 0 5 7] r <z>»* % SB i *>tt;«» A i com^mff v 

tt, »2(Olt»»A2C0m*«EV6dSn — l^/W^b 
^N-r ^;H:Jftt54*)±^ 9 J: 9 fcJp-< ft3 0 

[00 58] *fc, s<fr*mgm^&2 sfrhmti&ti 

=i V^Vi^C 2 (C^SS^ttfcS^y^ KD 2 
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